Protective effect of PNU-120596, a selective alpha7 nicotinic acetylcholine receptor-positive allosteric modulator, on myocardial ischemia-reperfusion injury in rats.
The cholinergic anti-inflammatory pathway has been found to exert a protective role in myocardial ischemia-reperfusion injury (MIRI). Alpha7 nicotinic acetylcholine receptor (α7nAChR) is a regulator of cholinergic anti-inflammatory pathway; however, little information is available on the effect of α7nAChR on MIRI. In the present study, we hypothesized that 1-(5-chloro-2,4-dimethoxy-phenyl)-3-(5-methyl-isoxanol-3-yl)-urea (PNU-120596), a potent positive allosteric modulator of α7nAChR, could play a protective role on MIRI. Fifty-five rats were randomly assigned into 4 groups: Sham group, ischemia-reperfusion group, PNU-120596 group, α-bungarotoxin group. Compared with ischemia-reperfusion group, PNU-120596 treatment markedly decreased infarct size, ultrastructural damage, serum creatine kinase, and lactate dehydrogenase. Serum proinflammatory cytokine production, myocardium endothelial activation and neutrophil infiltration, myocardium malondialdehyde were also significantly decreased, accompanied by increased myocardium superoxide dismutase production, in the PNU-120596 group compared with the ischemia-reperfusion group. Meanwhile, we observed a significant inhibition of nuclear factor kappa B activation in PNU-120596 group compared with ischemia-reperfusion group. Pretreatment of α7nAChR-selective antagonist, α-bungarotoxin, abolished all the protective effects of PNU-120596 on MIRI. In conclusion, PNU might have a protective effect against MIRI. Its action mechanisms might be involved in the inhibition of inflammatory responses, attenuation of lipid peroxidation, and suppression of nuclear factor kappa B activity.